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ABSTBACT * • * 

This booklet is designed to provide basic inforaatioh 
'about creeksheds ill urbanizing areas; uhy'they are ialpcrtant, hov 
''they are adve;rs^ly affected' by urbanization and what can be Mone to 
protect creek benef itis and avoid probjffras. The text provides 
non*technical inforaation relating to saall watersheds and their 
■anageient. The booklet is designed as a source book for those vith ' 
all I interest in but no' experience nith uater resource problems. A 
glpssary of related .teras and a bibliography are included for 
reiference. ^CS^^, f *. ' 
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• * ^ Be prod actions aTap plied by EDBS art the best t-hat can be feade * 
* , . • ^ froa «the original docuatnt. * 

♦♦♦♦♦♦•*♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 



ERIC 



u s oe^a«tm^mto»: mealtm > 

eOUCATlOM ft WEL^A«E 
NATIONAL IMtTITVAE 0?= 

cduCatiOn 

TM.S POCUMENT HAS BEEN »EP«0. 
OUCED EXACTLY AS RECEIVED F ROW 
?Mf PE « SON OR 0« OA N . Z A T ION OR . 0 . N- 
TMC '*^"^°''^^^Of'VlEWOR OPINIONS 
Sli^T^T^<OT NECESS.ARUV »EP«E 
sFRirJ^'^'^^'ONAL .NST.TUTf O^ 
J LJA^/J-^ POSITION 0» POUCV 



jr .J .,rdf>r'yf 

■ in.' 

'HL Ad''- 



"HE HURON RIVER WATERSHED COUMCIL . 

formed to encourat)** »j"tl ,j',< f th*' /. > 
the Huron River dS d njtj d '"^ouri - 
1965- under iV?ich(ga'» fCcc Acr 2ji 
River Manac|em**nT Act v*h\cr; t-oah 
vitiaqe^ dnd co-jnt.^-s to a'dert^K^ 
stxjrcPS pidnr^ing jfiU nr»dnd ''if"''* -lu* ^-i 
programs itwotve 5lud't,s d^d rfese-if j 
of the *vatershed dd>..s" g -I'lil jn it > 'H v->^^i F 
^ifui locdi jqencifs^of^ wdit'7 rtsoi^ty ^^i^J.|^^'V' 
providing^pf 0 mcjT'or'jt i *'di...u '^ o' r '^-^'vic*^'. 

The l25m'lH:onij Huron R . i f bu'-i-v of Lc 
dfdins^900 scjuare Tt' • s Sou'^r'j<>'«^r < - qan 
shed ♦? On tne v^r^s^e boup.jar/ o' :rtt Oeirott \]^uu;ju^'^U^ 
region Thequdti^ W -jod q .v Thf> Rtvff ^ gr^./ v 
enced by the fTrtj«>v f'^j^'k^ •( r fo/ . f ^ Murn^^ 
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The Off'C* ';f Vy<JT^" Rffsed''Ch jnd Technology 'S o Fpderail 
qovprnnriF^ jyt-Mcy co"cernt><d /j,fh det'nmu 3*^,^ •suppoi t 
'high pr.'-^r.'y /va'er -""DOurccD resefl''Cl^;- It /^a* cr^st^d ^y 
Congrt^^v (> 19§4^Tnf /i/dt^^ Resouxes Research Ac', PL 
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and ira ning p-^oqf'im Tifte i of the Act QruV.des tor >he 
suppflTt of Wdte" Resourc^^s Pf '>"dfch tr>sT,r'Jtf-s d^ mp Land 
Grant Conegfs t^^p tif'y -iUteb ar d P'j^r'o Rico. These 
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Act provides for a^anrs and cortr -icti ' ^o pubi'C or p^wate 
agenctf's lO setPctPd AatP'' '*%*urces rrsea^cn y'^eas The 
CRPb KSf-^fcDS project -s a Tttie It n^ojec! ' t 

U^fTterj Stdljes DepafUT^pnT j* th^^ iHfietiO' 
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THE CREEKSHEDS PROJECT ^ . • ' - ' / 

This booklet Is one resuit of a research and developn^ent project conducted by me 
Huron ptver Watershed Council for*fand wjth.the assistance of the Off ice of Water 
Research and Technology; U.S. Department of the'lntenor lt*drawsop ^xperienoc 
gamed di^ring that project and on other pubiications developed 'for connmunities in 
the Huron Riv^r Watershe,d . ^ . '■ , 

/ ) ^ ' * * 

The project explored nnethods and .techniques of managing the natural syb-units of a 
river's.watershed. Its CREEKSHEDS It involved the study of the /arying effects of 
^different land uses on creeks or streanns in an urbanizirfg region Particular ennphasis 
was placed upon developing special nnanagement programs tailored to local con- 
ditions and points of view. 

> « *■ 

ABOUT THIS BOOKLET. . . ^ . . ^ 

Creekshetis are significant but often overlooked elements in the^local natural environ- ' 
ment; Important functions are performed arrd benef^t5 provided by creeksh^ds when 
their natural systems remain intart. In areas where urbanization ha? occured, these 
systems ofte^ have been disrupted resulting in lost benefits and the need for costly 
public-construction projects'. • ' ' • . ' ^ 

This booklet has been written to provide basic information about creeksheds for 
thos^ in urbanizing areas, why they are jxnportant, hpw they are adversely affected 
by 'urbanization aRd what can be done to [protect cr^eek berxefits and avoid problems. 

The booklet presents only the most es5ential fnformatjon refating to small watersheds 
and their management. It is intended as a non-technical publication for those with 
an interest in -protecting creek^ but without experience in water resource problems. 

It.is hopefl that the booklet will serve as a source book for mformatrori and as a guide 
for action. Tfcw experience on which it islfes^d is from the Great Lakes region and 
■ from Southeast Michigan in particular. However, theronditions. issnes.^^nd problems' 
found m^many pther parts of the country aj-e" very ^imilar. The management 
appr>paches suggest edHieffe for creekshed protection pnd improvement vtill therefore 
have many applications elsewhere. ^ - ^ 
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WHAT IS^ A CREEKSHED? 

A creekshed is the watershed or drainage basin of a creek. It is a 
natural land and water dnit consisting of a stream and all the land 
that drains* into ^at stream. Creek^eds have a wide variety jof 
^physical characteristics. They may be very large in area or only a 
few square milesr Their topography may^vary from nearly flat to 
rugged and steeply sloping. There may' be great differences in 
types of land use/soils, vegetajion, and slope of the cxeik bed 
all of which can greatly influence* the water of the creek. 

The term "creekshed" is not one that will be found \A textbooks 
or in research literature. l;^has b^n*coined to draw attention to 
the special importance of small, natural, environmental units to 
those who. live in the Communities closest to them. A' creekshed 
whose natural systems are intact provides a variety of benefits 
for the communities within its boundaries. But creeksheds also 
are the sub-units of a watershed. They are the building blocks of 
the river system and as such provide a direct local contribution to 
-regibnal water quality. Thus action^ within the land area of a 
creekshed whfch adversely affect the creek will very likely have 
an ultimate adverse impact on the river. 
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WHY BE CONCERNED?: BENEFIT&A CREEK CAN PROVIDE 

- . ■ ■ ■ . ■ 

Water Supply Amenity 




ThCf waters OMKe creek are used in rTiany areas for domestic and 
agricultural/purpi^s, we swim in them, irrigate from them, and' 
Jhey supply water for livestock or other farm animals.* » 



Recreation 




The creek serves as an informal neighborhood or community 
recreation resource. One may walk along its banks; fish in it, 
hunt along it/ohserve^or study Tiature along it, photograph it, 
or simply enjoy viewihg it^ • • , 
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Creeks and their adjacent lands are a distinctive signature on the 
, landscape. They offtfr a natural contrast to the character of the 
human-built envirmiment. Vegetation incloses or divides the 
landscape providing visual variety. ^* ^ , - . , 



Drainage 




A creek serves as a collector of stormwater and as' a mjeans of 
conveVing^hat water into another, larger watercourse. During 
heavy rain? or spring fjpods, a creek chahhel and its flood plain» 
if free from development,^can accommodate signifiqant increases 
in water flow. Development in the creekshed must be carefully 
evaluated for its effect on drainage. 
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l^any forms of wildlif? depend upon 'the creek for food/shelter, , 
breeding habitat, or* water supply. There are distinctive forms- 
of Whdlife which are associated wtth the stream *itseaf, the, wet- 
lands in the creeksh^d'and with the upland areas. Many species 
of Airds; fish, dncj, mammals afe found in the creekshed. ^ 




O^k corridors; are an important link in an open spacSe system. 
Their, presi&fM^r» one ttf "read" the landscape.' If the lan?l 
near a creek corndor is sensittvely devefo^ed, the creek xan pro- 
Vide a sertse^of gileen^space. Visual Bccess is often all that is re- 
quired to achieve this "open" effect. 
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A CREEKSHED ENVIRONMENT 

' In order to better uncterstax^d how cfreeksheds are changed it is 
important tokridSfcr al^ut the>iatur3l systems and natural resource 
, base of sufch an ^rtvironment. The '/parts" of the creekshed, the 
^ water cycle (pr how wafef moves through a creekshed), and the ♦ f 
naidftionshrp of the creek tp the river into which it flows are 
pr^ented 6n this and the next page. . 



Components^ y 
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\s thft watar-chanijel,, the banks of the creek, and , 
animal' life associated with the creek bed. *The 
>imm^ie|telv«ak)ng'the creek banks is also included in 
Hfhis' component: The creek beef is the most fragjleand easTly 
' damaged. component in the creekshed, Th'efand use^fthanges in 
other parts of the creekshed, in^ many cases/will cause drastic 
chfhge§. in all aspects of thfe ireekbed: water quality, water 
quaotityi channel shape, bank stability. ^ 

Creek Ci^ridor : ' ' 

The creek dbrridor'is a $trip of land of varilble width on either 
side of the creek bed. It contain^ singly or in combination those 
sensitive areas which if alt^l-ed^Jd seriously degrade theja^. 
The corridor is made up of the following elements when tHjB^e 
'directly associated witiV the creek channel: vegetatiop alongine' 
cshacinel, wetlands; slopes over 12% and soils whose physical 
characteristics make them inappropriate foi; development^ 

Upl^ 

the balancrof the land in the greekshed is upland, proportionally 
'^he lar^st.component ine ereekshed. The way in which this land 
/is manjaged qr usedvy.ill influence the quality, quantity, and timing 

of sijtofitt' wdter runoff from the upland whfch in turn will greatly 
• influence. |he tnagnitude of problems in the creek corridor or 

credR bedf Depending on the region of the country the upland! 

could be quite rolliilg, rather^flat, qjuite steep or somecom'bination^ 

of these. , ^ . • 
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Waiter Cycle 





The water cycle tie^together living and 'non-living thinjs i^i a 
craekshed. It is called a water cycle^cause water, moves be- 
• tween fand over or through) the land and the .atmosphere and 
back Iggyn to the land/ Mort gf the water falling ^s ram or^now 
does not reach the creek at all. Much raiR orSnowfall evaporates 
almost immediateJy back into the atmosphere or is absorbed by 
vegetation. The water remaining on the-earth can reach the creek 
in two ways: f) by running of^the ^rface bf the land directly 
jnto the creek or, 2)- by soaking into the soil and becoming part 
of the groundwater which may feed the creek through* under- 
ground seepage. The water cycle can be severely altered by land 
Hjse change associated with the urbanization propess which re- 
duces the water holding capability of the soil or creates inr^t^erme- 
able surfaces. A more detailed account of the changes appears on 
pages 11-12^ * , 



JGreeks ultimately ffovv into other, usually larger, bodies of water. 
. TUB ^Iraiha^jg area of the crieks or tributary streams flowing into 
river make up the river's watershed: cr§eksheds are the subunits, 
of building 'blocks, o# a river's wajersheO. What happens to the 
land^area of a creekshed wjll greatly influence the quality and 
quantity of the'creek's water and in turn greatly affect the river 
* ^ into which it flows, fvery property owner or land manager 
' . (individual br c5rporation) in 'a craekshed can directly or in- 
directly influence the creek and in turn tb€^ larger system of 
which the creek is a part. If wisely m^aged the creek will 
provrdfe fr1nportai;it environmental, economic, and social benefits 
to tlie local com^munities in Its immediate proximity and in 
additfon the cr6ek will protect dr improve the quality of 'the 
river. 



URBANIZATION: SOURCE OF CHANGES 



Urbanization is the change in land'use from generally extensive, open uses (such 
as forestry and agriculture) to m6re intensive uses (residential, commercial and. 
industrial uses). Urbanization is caused by population growth and movement 
within a region or state. The demand for housing,^transportation, commercial 
space and commvntty services 'will alter the way land is used and cause iqpny. 
modificatiorrs in the landscape. The chart below indicates the major actions- 
^issocia^d with or stimufated by urbanization and the impacts such actions may 
havexjrr local water resources. Jhe illustrations at right depict.some of the visual 
changes in a creek as urbanization progresses. 



Change in Land Use 

Early. Urbanization 

Removal of trees or vegetation 
I 

Scattered cityrtype residences 

Limited water @nd sewage faciiities ^ 

Construction of septic •tanks aod sanitary drains 

> » 

Middie Urbanization 

eulldo2ing land fc^ mass housing, top-soil removal 

Mastflinstr uctior( of houses,. paving streets, building 
•cui«9and gufters. driv^VMays. parking k>ts, street 
* drains, filling of w^^t lands 

Untreetedorlnadequately treated sewage discharged 
m streams 

Lata Urbanizatio^/^ 

' Additional houses, struts and public, commercial; 
industrial uses 

Channels of creeks cfiaoged to artificial channels or 
tunnels (building m flood plain) 

Enclosing creek for all or part of its length 
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Possible Effect on" Water Resources 



Decrease in transpiration (water vapor given off by 
vegetation) 

Increase in stormflowof c(eek ' 

lijcreased sedimentation in streams 

Possible contamination of nearby wells or streams 
'from*overloaded sanitary dram system 



Accelerated land erosion and stream sedimentation./ 
increased fk>od f k}ws ' 

Decrease infiltration, resulting in increased' flood 
flows, lowered ground water levels, overtopping or 
undermining of banks, lowered water quality 

PoMution of streams, inferior quality vyater avail- 
able for downstream water supply ahd recreation 



Reduced infiltration and lowered water table, high 
flood fiowsand lower basa^lows 

Increased flood damages ai>d flooding downstream 

Increased flooding and fk)od damages/ h^lth con- 
cerns due to water back up. 4owefedw^ter quality 
in river 




Ah Urt^ariizedCreekshef/ 

The land use changes and their consequences for water t;esource's 
^hbwn on the preceding page combine to produce a special set 
dPtof^Hioos' in ^n'u^banized crefekshed. Thf chart oiVpage 7 
iffdicates how creek benefits can be degraded a» ti^ land area of 
thQ cr^k^hed is built up. Many spdal apd/or ^piomic gains 
may be realized as this^urbanization occurs. ^The pKblem istha't 
' these gains are^Ktf balanced against all of their costs. Creek 
bertefits as a r^lt are 'ofte^^ lost forever ever^ thoygb large sumsf 
of TTK>ney 'may be ultimately sf>ent to deal \mth the impa^s (pf 
development upo/i the (^reeksh^d. • * / / 



IMP^VIOUSSUREi^gE ^ y , . . , ^ . 

A- major portion of the land. sut:face has been made fmpervious 
through* intensive ti^ pT the land.^ RdoftdjDS/ ^ideivalks/,drT^6-' 
w^ys^ curbs 'and guttersr^^^ds and parking lots'/ep7^de th^ soH 
dn4 natural* groutKf.'eavef , As a resultjhers is littis iriffltratioa' 
• of watef iAtd the ground beJoyv^ttte harcl surf^qe?. M<jst o1*;the 
pr^ipitatipn runs off' directly Jhrou^ down9pk)tiilS GormeQtecJ to, 
storm drains or ovec the land and into gQtt^j^nd^dtnt sewer 

/.t ; '..^ ^ V** - ^ V 

UN^ERGROOND stORM^OpAlN^^^^ ^/ \. /*; . 

To accommodate fh^ increased rvf^ff ^.draindge s>^stfenri physicaHy 
separate ^rom^the original creek has^ beerf constrvK^Jted below the. 
ground to collect and transport 'Itorfm water to the \\^et ^Mosjf 
downspouts from houses^ and, buildi'hgs are connepted \o, the 
storm drain/ So too are packing lots and gutter?^. , * 

CREEK iSQNE /t. ' T \ r ' 

,The creek itself has ceds^d td exist asi natural t^itjrfni the surface 
;of the-Jand./The flow of water has been ifemt)vecf f ram rt^ chani 
nel on\the sbrface of the land and pl.aced in*^a'^ concrete pip^ buried 
below ground . ' ' • ' ♦ i ' ' ' ^ 
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tfevetopmeht has occurred in the original creek bed and on th^ 
ylandimniediateb adjacent to the creek. These flood^plain lociT, 
fiohs are 3till subject to flooding during periods of high water, 
. ' eyenthdugh normally there may be no indication of the pbtentiar 
' V dah^r- \ * * V-*^ >n- 



; IXfVV^^ W/^TEIj QUALITY ^ . 

TIjf VGoncentJation^of people and uses in the urbanized area has 
' 4lscr cfoncentrafed the amount of dirt, debris and organic matter^^ 
th^t'fjrtlls )t§ way into the storrp drainage system. Such pollutants* 
^ sevefefy reduce the quality Of water in the "crpek". The lowered 
' water ^quality restricts the u^ of the'river for water supply "by 
\ downstream 'Comn[iunities,^re||uces the range ofvrtjcreational op- 
^ pprtunity available to community residentB^;:^ degrades essential, 
aspects of the #ldlife habitat> associated vHth the river and im- 
pairs the river's visual appeal. . ' 




CAUSED BY URBANIZATION 



mi SnOSlON/SEDtMENTATION , 
SQURCfeS 



Erosion amt sedimentation are almost bidden 
problems. Soif may be washed off at con- 
struction sites, from slopes without vegetative 
cover, from cropland, exposed streambanKs, 
anct^road construction^sites. 



CHANGE IN RUNOFF CHARACTERISTICS WATER QUALITY 
SOURCES OF^ CHANGE . / SOURCES 




Runoff characteristics are those which influ- 
ence how fast and in what quantity water 
running off the land gets to a creek. Changes 
to the i:reekshed land surface which increase 
the impervious surface (for example, rooftops, 
parking lots, streets) will change the runoff 
characteristics. . 



What happens on or to the land influences the 
quality of the water in the creek. The sources* 
of lowered v^ter quality inclurJe the organic 
and inorganic material washed off of streets 
and roads and non-point materiel from agri-^ 
cultuji^l op?rati/ns (sediment, organic matter^ 
and nutrients). . 



EFFECTS 



EFFECTS 
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i'^^ BEFORE 



Sedimentation can lower water quality, clog 
drainage ways, contribute to flooding, destroy 
wildlife and their habitat (particularly fish), 
reduce visuat'and amenity vatues of the creek 
and necessitate costly dredging or removal. 



ISIS ♦ 



MODIFICATION I MODIFiCATION 

As proportionally more water runs off the land 
surface than infiltrates the soil many conse- 
quences may oecur: the rate and amount of 
erosion may increase, flooding downstream 
wilT occur rnbre^often, wildlife habitat wilt be 
destroyed, the flow of the creek will fluctuate 
greatly. • ^ 




Poor water quality reduces the usability of the, 
v^tfir and cre^k environment and is likely to 
harm the water course into which the creek 
flows. Many uses may be affected by poor* 
water quality: local recreation, wildlife, amen- 
ity, water supply, r 



Actions in Sensmv^ Areas 

. 1 TheHfieral problems referred to on page 10 occur as a result of 
specific actions. ,0n this and/the followi;ig page the^our most^ 

f sensitive &>ils 



\ 

sensitive areas- of the creekshed environnnent are shown along 
with the consequences of certain actions which nnay occur within 
each area. ^ . . 



' ACTIONS \ 


IMPACTS . 


Clearing/Grading 


• aroiion and 9«dim«ht«tion; incrtawd run-off 

• Ion of wttar storag* capability 

* * 


Filling 
• ^ /Compaction 
« 


• altars soil comg9Sition and moisture contant—results in change 
of vegetative cover 

i'^rtiduces infiltration and thus water table levels 

• increases run-off ' • • 

• likely downstrean^ sadimflitatron and flooding ' 


* 

Roofing/Paving 


• erosion and sedimentation 

• increased'run-off 

. • may alter natural surface draina{|e 

• lest water storage capability^ 

• if storm water run-off water is cpnta 
lowered' 


'* » 

minatdd, water quality is 


' Liquid Wast^ 
Disposal'^ 

• 


• soil may not percolata or support b« 
assimilate organic wafte—rasults m p 
tion of surface and ground waters, gt 

• if transported to water course, it ma 
production . i 


cteriil necessary to 
>nding, ocfors^contamina* 
neral health hazard 
r increase biological 


Fertilizer/Pesticide 
Applicatioo 


• potential for surface run-off into ere 

• may accumulate in soil changing nut 
altering surface vegetation 

• sea tM! blq^ on the "wetlands" peg 


k% (on impervious soils) 
ient characteristtbs and 

■ ■ -Y 


Plowing 
/Cultivation 


r ^ 

• poifsible soil eroeion causes sedinvant 

• turbidity produced by sedimentatio| 
^ (|uality and may affect fish habitat 


ation down stream 
1 causes lowered water ^ 
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^ . ACTIONS 


IMPIACTS . / ^ 


Clearing/Grading 


• destroys netural vegetative cover and witdhfa habitat- 

• may alt#r surfece drefnage pet^erns * 

• loss o^ amenity ' 

• exposas soil to erosive forces 


. Filling 
/Compacti(A\ 


• destfbys natural vegetative cover and thus^jM^e habitat 

• fill material or sod in compacted state may hot support 
original plant species 

■ change ig underground drainage pattsi^ns effe<^ing surface 
vege^tion in tlje area » ^ 

M 1 


— , ^ 

Roofing/Paving 

> 


• destroys natural vegetative cover andSwildlife hi^itat 

• increased run -off ; thus Quantity of wrar in creek 

• reduoet infiltration ancMhe level of thf water table 

• altered surface drainage pSftfecQS 


, Liquid ViIbs^ 
Disposal 
* 


p potential health hazard lif chemical contaminants are not first 
removed 

• may be incompatible with plant species disruptmg growth 
patterns or destroying valuable species 

• could act as a fertilizer in water 

■ axcatsiva disposal could plug soil causing standing sdrf ace 
water 


Fertilizer/Pesticide 
Apprrcatltoit 


• pesticides could cau^ harm to life forms in the food chain of 
the primary consumers of the vegetation ' 

' • application^may end up on vegetation other than that intended 

• may ifccumulata in soil or pollute ground or surface water 
reaouroes # 


Plowing 
/Cultivation 

* 


• destroys vegetativ* cover and wildlife habitat 

• exposes soil to erosive forces- 

• possible loss of valuable' top soil naceseary to support 

' vegetative covtfr ' * 
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\ ACTIONS . 


IMPApTS " 


Clearing/Grading 

^ 4 


• low of wtldlifa habiut 

• Chang* in drain«a|ti>att0rns 

• arosion ofyaxpossd lurfacai and sadimentation on land or m 
water—flooding, jow«red water quality /visually u^ attractrya 

• ran>aining slopa may collapse, later if^ot jj^^ilizw 


\ 

Fifling 
/Compaction 


• same as above plus change^<n^«i(^f iKration rates* 


mm 

" Roofing/Paving 


• during construction, same as "clearing/grading" 

• increased rurt-off ^ • 

• potential for direct run-off into creeks 

^ r ^- ; ^ ^ 


Liquid Waste 
' - Disposal 

^ — T * * 


NOT APPLICABLE 


Fertilizer/Pesticide 
AppTieation 


« potential for direct run-off into creeks « 

• increased brological production (algae, weed growth, updesireble 
animals) whan run^off reach^ water ' j 

• ve)^etion removed mey increalb chance of erosion, bani< 
collet . \ , ' 


Plowing 
/Cultivation 

0 


\ 

• toil erosion causes sedimentetion in streem—loss of fish habftet, 
reduced flow m streem> 

• dfcreesed water quelity due to turbidity 

• Visual quality'lowered ' . « ~ 
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* * " . ». 

f wetlands . ) 


~ ACTIONS ' 


IMPACTS ; 


Clearing/Grading 


• loss of wetland fuoction (water storage, ground water recharge) 

• loss of wikllife t^abitat (shatter, food supply) ^ 
lost water filterifig capability 

• likely downftream sedimentation and flooding 


Fjlling 
/Compaction 

• 


• see ''clearirtg/grading" above ^ 

• surface water flow blocked (posibfe higher water levels 
upstream) 

• local groundwater table may be lowered 

• increased runoff and higher peak water levels downstream 


. Roofing/Paving 


^ ^ 

• "hard" surface increases ruooff higher peak water levels 
downstream'' 

• lost water storage capability * 

• vegetation end v^ldlife habitat destroyed 

• 4es| watefi infiltreting soil 1^6 rs ground water table 

• coAtaminatod storm water runoff lowers water quality 

• bank aixl creek bed efotion due to increesed flows 


> 

Liquid Waste 
Disposal 


• nutrients increase biok>gical production (algae or weed « 
growth, unwented anim^ipecies) 

• coliform bactarie may cause public health hazard 

• drinking waiter supplies may be impaired 

• Ion of tocal recreetionel use ^ 

• visual, quality is kiwared 


Fertilizer/Pesticide 
Application 


• nutrient ovartoads incTaesa biok>gtcal production (algae, 
weeds, unwanted animal species) 

• flow of creek reduced by avtrfKOwn vegetetion ' 

• chemical poisons destroy ptantflfrnd animals, contaminate 
water resources , ' Jhk 

• pestickles resist decomposition ancfbpild up *^ . 

I ^ — ' 4.'^ 


r ^sPjbwi 
V^Cuttj^on 


• soi] arosidn causes sedimentation in stream-loss of f isht^abitat, 
flow in channel restricted^ water level during high flowy' i 
increased • visual i^peal lowered ^ 

• decreased water qualit^^ue^td turbidity 
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STRATEGIES 



Goals of Action 



ifVctid^ byjndiyiduals, businesses or communities is undertaken to 
y aoMeve certain predetermined objectives. The following goals 

, are^ suggested as realistic objectives for the recommended actions 
beginning on page 15. 



To protect existing benefits provided by the creeks. 

To prevent the future pollution of creek's in urbanizing areas. 



To save individuals and communities the grearexpense 6f cor- 
. recting problem situatiorl$?irhich can be a\Aoided. / 



To transfer the costs of protecting the creeK berief its^ to those 
responiibl^;for the causes of environmental change. 



To maintain a flexible, opennninded approach to dealing with 
creek related decisions. 
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Environmentaf Concepts , 

Basic environmental conc#te should be recognized and incorpor- 
ated into whatever actions are taken to protect or improve a 
creekshed. (The general statements b^low are translated into 
Creekshed Management Principles on the following page.) 



The environmenl is made up of1)io-geo-chemical cycles which 
are linked tagetrer artd interrelated. 

The flow and amount of essential nutriewrs (phosphateiTand 
nitrat^) determine life processes. Nutriierits are cycled between 
living and joon-living, between plants artd animals ^nd between 
water and land systems. 

Actions in or on one part ^the environment may be felt in 
some other part of the environment. 

Where major water and land systems come together ^heijife 
a much>gfia^^ diversity of species and higher productwy 
thajVexistsln either alone. Such are&s are called ecotones or 
"Wgfes". The creek corridor is such an edge. * 

The greater the nurpber of species in an environment the, more 
stable will be that environment. \ 



Creekshed Managemfnt 
Principles 



1. Deal with atl o\ the creekshed drainage area^ in a physical 
sense,most_if not all of the sources of chaoge come from within 
the creekshed. ^ ► * 

2. The relationship' between land uses dnd w|ter resources must 
be examin§d^ Changes in the land surface of a creekshed can 
affect the Jocal surface water resouccw, that is, creeks. 

3. Changes in the upland component of a creekshed vyill influence 
the creek corridor and creekbed. These changes may occ^r^ 
slowly in* a plecenneal fashion ever a long period of time. 

4. Changes in the upper portion of the creekshed wiU influence * 
the envlronm^ht and benefits provided in the lower or- down- 
stream sections of the creekshed. \ 

5* The physical characteristics of the ^ter in the creekshed are 
of great importandtl^Water qualityx^ill influence the number 
and kinds of pt'ants fhd animals fo be foufid in the corridor^ 
Water quality also affects the amenity and recreation (jtitential 
of a creek. ^ . ' 

' ^ • #•* 

6, The greatest pollution of the creek odcurs while tbe creekshed 

is being intensively urbanized. In most cases the impacts on a 
creek are proportional to. the level of developfnent in the 
creekshed *#^nd the proximity of development to the creek 
corridor. ^ 

7. When a creekshed is in n^ore than one tocal political jurisdiction 

' /cooperation and coordination is essential to attain effective ' 
nnanagiement. 



3^ 



KTey Concerns m 
Creekshed Management 



1. REq6L.ATE CHANCRES IN CHARACTERISTICSINFLMENC- 
INC3FRUN0FF , i . ' ' - 

^ Where does the rurtbff go? * ' - 

How much of it is there? ' • , '. " 

What •is the chemicai and .physical na^e of the runoff? 

What effect will the runoff have on the crefek corridor 



and creek bed? 

2. PROTECT THE CREElC CORRIDOR* 

The water course * , / ' 

Vegetation along banks - • ✓ 

Steep slopes * . 

Soils llnltJ^ for developn^ent 

Wetlands * / * ' 

3. CONTROL SOIL EROSION AND SEDtMENtATiON 
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ACTION: LOCAL GOVERNMENT 

General purpose loicaj units of government should become "involved in creek ,' * 
mant|einer\t Because aeeks on the whole a large impact on community . 
w^Hre arwJ because local units of govem^^l^ve an implicit responsibility 
teproiect thepublic trustjh such resdlirces.*rhe foll6wingapproechesmic|ht 
be considered: «k 
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EXISTING PROCEDURES AND INSTITUTldNS TO 
PROTECT CREEKSHED BENEFITS 

In general the powlr to protect the health, safety, and welfare of the com- 
munity can be used to influertce how the creek is modified. Cree^ pro- 
tection rneasurei can be incorporated into the foftowing local government , 
activities: ' * , 

• Planning and development decisions about where public services are 
located. . . * 

• The development review process. Pr.opos^d developrndfil usually must 
meet certain standards in order to be approved by a local planning com- 
-miwi^. The Commission can establish criteria which will enable it to 
control changes in runoff xharacteristics. Tfie Commission may -require * 
developers to submit information which is relevant such as: soil erosion 

• and sedimentation control plans, amount of impervious surface,.vegeta- 
tionfemoval, manner of handling water runoff, etc. ' ' * 

• Conditional use procedures. Designation of certain kinds of development 
within the creek corridor as a conditional' use allows the local govern- • 
mental unit to maintaii) continuing control on activities in these areas. 

• Building codes. If water resource considerations are incorporated here 
s^rm wtater runoff and septic tank-drain 'field construction can be reg- 

/^lated on*a site-by site basis to protect creek benefits and avoid problems. 

2. WORK WITH LOCAL AGENCIES EMPOWERED TO CON- 
DUCT DRAINAGE PROJECTS 

Several states have ^reated local agencies to organize, finance, and adminis- 
^ter drainage prbjects. Such agencies can have a tremendous influence.on 
the cbndftion of creeks and they, should be identified and contacted. In 
Michigan, the s\ate where this project was done, the County Drain Com- 
missioner fulfills this function and this individual can do small watershed 
planning and management/ Property owners or units of government can 
petitfon«the Dram Comrmssioner's office to perform desired projects. ^ 



32 



i 



Z, REQUIRE PERI^ORMAnC^ QiONDS 

Land i^ change in the creek corridor especially Should be undertaken^ only 
after i^rformance bond has been posted, ^uch a bond can be used by* the 
local unit'of government to pay for the restoration of a creek; for example, 
if pollution is allowed to occur or if tl^e builder or contractor fails to pfb-^ 
vide effective measures to prevent soil erosion. 



4. REINFORCE STATE LAWS WHICH RELATE TO CREEK 
PROTECTION 



es^d 



This can be done thfough^ adopting policies, d^dinances and administrative 
procedures. There are usi^lly giany state laws which indirectly bear on 
creek protection. Th^y may fall into one of the following categories: 
soil erosion/sedimentation control, inland lakes and streams protection, 
drainage law, wetlands protection, natural rivers protection, water quality 
protection, water pollution abatement, Your State Representative should 
be able to provide complete information about legislation in your state that 
relates to these area$. The^ state agency administering each Act could be of 
assistance in relating state law to protecting the local environment. 



5. INVESTIGATE CREEK PROTECTION THROUGH PUBLIC 
OWNERSHIP ' - , 

Many states permit local units of government to acqijire complete title or 
easements in land for public* purposes. Preventing downstream property 
from flood damage or preventing^ water poflution could be such pubUc 
• purposes. In addition to purchase of the fulU(fee) title of the creek (jorridor 
, other techniques include preferential tax assessment, scenic or development 
easements (many states have "Open Space Preservation^ legislation) and 
transfer of development rights. % 
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ACTION: PROPERTY OWNERS 



Land use practicas pn private prpperty can greatly affect a creek. The. 
'following sugges^ons are easily accomplished by property owners (indi- 
vhckiffs o> corporations). These suggestions Should be ponsidered by those 
^tfplr)^ fatxl along a water coorse*AND by those owning land in the upland. 
'Ri^lractions refer to general creek* cor ridof protection and water quality 
matters as well to soil erpsion ancf sedimentation control. Some apply to 
land being used for a^icultural operations. Referring t& pages 1 1 and 
12 may be^pful after reading^this page. 
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1; fRC*ERTY MANAGEMENT 



Do not fertilize lawns down to the water's edge. ^ 
A strip pf vegetation should be left as a buffer between the creek and 
residences. This keeps the watec cool Ih^lping to preserve coldwater fish 
species), pi«vents erosion, provides wildlife habitat and maintains the 
ctwacter of the creek. , 
St^am crossings by livestock or hoKes should'be avoided. 
MaVsNand or any kind of wetTafid should be left in its natural state and 
off limits to cattle. 

H^the land next to the corridor is cropland, Inorganib fertHizer should be 
ap^ied in the right- form at the right time; organic fertilizers should be 
applied when there is no dangbr of their being washed into the creek. 
ErosfOn sites any where on the property should be eliminated (by planting* 
vegetation, sodding and filling, reroutfhg flovir, building a splash apron, 
iisinjg barriers to slow down velocity, etc.). 

'Septic tanl(> drainfield systems should be checked eve/y .two or three 
years to be certain they ar^ operating properly. The septic tank may 
have to be pumped out periodically in order for it tO\provide proper 
treatnr>ent. * • s * 



2. PROPERTY DEVELOPMENT CONSIDERATIONS ^ 

These suggestions will maintain or eHha{>ce the value of your property and 
protect the creek. ' . * 

J Do not disturb, tha creek corridor If at all possible. 

Learn Ibout the soils of the sit^ and the physical limitations associated 

with tho|^ soils. 

• Implement a' soil erosion control program for the site. 

• If there will be more runoff water as a result, of changin9 the use of the 
site, handle it by infiltration or storage and slow release. 

« de certain that the soils are adequate to accommodate a septic, tank - 
drain field system. 

3/WHERE TO GO FOR HELP 

^ Most counties have a' Soil Conservation Service representative who can 
explain the na;ture of your soil and its best uses. Soil Conservation Dis- 
tricts in your county may also have an active soil conservation program 
whiqh could provide information about crop and woodland management. 

• QtheKassrstance may be available ^rom the Cooperative Extension Ser- 
vice, the county or state Health Department, the county drainage en- 
.^neer, or the state wildlife biologists. , 
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ACnON: CITIZENS 

Uocal public aggies need to know what their oonstitu^ts want; ttiey need 
to have ptiUfc'input Lo«at policy boards n^d such mfjbrmation tn ordei; to 
be /esponsiye and also to have the political $iip|x>rt to make difftcutt deci- 
skm. There Is a necessary role for the citiz^ to p^ay wher\ it comes to 
protecting creeks and the benefits they can provide. ,i1n n^any ^^ases the dif- 
ference batvmn a high qualfty; beautiful cr^k and G#ie which has become ^ 
.polluted eyesore is the vigilaiice and concern of citizens and citizen groups. 
The following suggesftipns are essential steps in eftablishmg a process of 
meaningful cjtizep participation. ' / ' < 



1. QEVELOP A FACTUAL BASE 0€ ^FORMATION 

• Understand the rules of the game by wnich the changes that' affect 
creeks are undertaken: know about local ^dinances relating to planning 
and development, state legislation and, In gener^, the decision-making 
process involved in land use change. 

• Survey and document the condition of the creek. Develop as mOch in- 
formation<as you can about the cr^k'sj^nvironment Studies or reports 
^ich may iheve been done by* publio agencies or prjyate consultants 
can be i^lpful. 

• Get to know the staff of the local, regionaj, state and Federal agencies 
^ which may be involved. They should^ be able to provide technical in- 

* formation and tell you whifeh legislation applies. ^. 

2. ANALYZE TH^ PROBLEM /aND COMMUNICATE THE 
PROBLEM 



Define the problem. 

What benefits are' being affected? , . ^ 

Who or what is responsible for the immediate problem? J 
With the facts in hand let yoUf local, officials know your concerns. 
State pollution control agencies/ should also be contacted to determine 
if a violation of state water qualiiy standards has occurred. 



3. MAINTAIN A LONG f^NGE PERSP^CTWE TO INSURE 

CONTINUING CREEK PROTECTION 

•* ' / 

• It is atwayi preferable to prevent a problem rather than wrestle with it 
after it exiits. The inforrried/aptive citizen or citizen group $houl#1)e 
involved irPcreek^rotectiofl whfle there is still a creek to protect. 
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Cultivate a good working relationship with officials at alt appropriate 
lev^s: , ' * 

LOCAL LEVEL ^ 

• Local units of government have many options avaijiible.l See^ 
page 15. ^ / 

• /tiDcal ^ernntent planning commiM|on^- These groups adopt 

development policies and usually nbninigrmap with a desired 
tend use pattern. Water resource protection is usually not fully 
integrated in such effor^but could be. 

• Agencies responsible for drainage —The policies, operating stan- 
dards and enabling legislation of these agencies can be quite 

f ' important. See the note-under point 2 on pa^ 15. 

REGfONAL^EVEL 

In most metropolitan areas there is a regional planning commission 
' or a council of governments with a professionaf staff. These or- 
ganizations have expertise in many areas (e.g., health; criminal 
justice, transportation, housing) including environmental and water 
resource issues. They also are sources of information and can be * 
^ helpful in identifying and addressing local water resource problems. 
Watershed associations or councils exist in many states to promote 
sound water resource management, study rtver basin and water 
related problems and assist in coordinating actions of governmental 
units. In Michigan, watershed councils can be organized under the 
Local River Management Act (P.A. 253 of 1964); other states 
often h^ve similar enabling legislation. 

STATE LEVEL 

State govemnr^ents are involved because of state legislation dealing 
with environmental protection, natural resource use or management 
and State water quality standards. The administration of sdch 
legislatton is a sta(e govemhrwnt activity. 

.FEDERAL LEVEL ^ 

The most useful piece ot legislation today (1974) vvith respect to 
encouragir>g citizen participation in water resources is based on the 
Fedewil Water Pollution Control Act Amendments of 1972. This 
act requires the states- to perrnit public (citizen) review and com- 
ment og proposed pollution discharge permits. Investigate thi^ 
leqjslatiOTi with your state water pollution control agency.or tKe 
* Regfonaj office of the U.S. Environmental Protection Agency.*. 
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DESIGN SUGGESTIONS 



Site S€:ale 



9ravat drivaway tlows runoff 
watar 



lawn on far side of house from 
cr#ak; fertilizer runoff mini- 
mizj^d 



house sat back from creek 
corridor 



netural vegetation should exist 
between house and creek: Pre- 
vents erosion^ allows infiltration 



drainfield above water table 
end downsiope from Well 



creek corridor width varlee 
with locatiorv 



IP 
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When land is developed in a creekshed it can be'done so that the 
benefits of the creek are protected. This section shows in a general 
way what should be considered ^when different uses (residential, 
commercial and agricultural) are placed on a site. No two sites* 
• are atik6, of^couite, so eacNikinust be analyzed and carefully 
planned. The sketches may not look like any^creek landscape 
you know; they should be useful though because they highlight i 
development techniques which respect thf creek's values OQCU 
.^nsitive features, ^ ' * " ^ 

I OWgn considerations for sound creekshed management at three 
. different scales: the site, the project and the creekshed are pre- 
tinted here. It is important to realize that very large projects can , 
* have very large adverse impacts on a sm^ watercourse. At this 
scale too, care must be taken th§t the physical developments 
undertaken by the public sector will serve to prqtect dreek 
benefits and avoid future problerhs. 




-water table 



preserve ell neturel vegetction 
on banks: keeps weter cool 
end meinulns fish hebhet, 
prevents erosion 



RESIDEI)JTIAL USE 
The first considbration 



undrelned wetlend detef ns 
runoff, moderetes flow, f llt^ 
water; 



m 



the site planning process should be 
wh/Bther any development is appropriate especially if the'p^i^cel 
is in a creek corridor. If the site has' no serious physicaMimitatiePls 
(soils, vegetation; steep slopes. Wetlands {or example) the devefpp-^ 
ment shoulcT not lower or ruin the quality of the creek related §he. 
(At this scale the physical design of the site should include the 
following considerations: vegetation buffers along banks and 
between dwellings, runoff water stored or infiltrated on site, 
adequate sewage treatment which does not pollute the creek or ^ 
ground water. ' 
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oomour plowing mlntmlzM» 




bunding itt b^clt from cr—^ 
corridor 



nmryf parklf^g Vm hat 
pvl'iX^Mlkl^furfacs, ^Uowt 
InfUtnitT „ 

parking lot alto itorM axe 
ttorm watar 



roof runoff *d«t«inad in 
ratantlon pond 



pond datalns ttorm 
watar rbnoff , mtlat lollds 



llvattack pravantad from 
diract acca» to craak 



praiarva all ni^pl j(ag< 
In craak oorrmF mardt 
arotlon, praaarvaa wlldllfa 



drain tlla^atar Irtflltrftaa^l 
bafora raschlng itr^m; f I1wr«^ 
nutrlanta; pwaarvat watar 
qualteV % \ 



craak corridor varlat with 
pondttlpnt 



cf^k 




craak corridor not dayalopad 



^iWII|M^j|«Batatl 

bulld^'andcr 



ipn batwaan 
andcraak 
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AGRICULTURAI- US'E T ' \. 

fn many areas land along a creek is^bekig used for agricultural - 
purposes. This k'md of .use can also ^eot 4he creak's quality 
both in the ihrimediate area ancf downstream. ^The illustration 
above notes some of the land and water' conservation practices . 
which ptB appropriate for this land Some of the^ consider 
atiOns havl U^do with physical ch^ges: d/aintile which dissi- <ai^^ 
pates the water l^toreJvtets to the creek^ contour plowing, 
preservation oyi vegeiited buffer strip aldng the Creek corridor, 
fence lines along th^^creek'cocridoK if the laad is grazed. Other 
cohsiderations have to tfo^ with treatment of th^ land: when 
l^d what kind of fertilizers are applied tt) fields, ancSwhlM^ind ^ 
: of tropr(row crop or grounrf-ctfver ing cropT is grown ne*Hhe creek. * ' 



INDUSTRIAiyCOMMERCIAL USES \ 

These uses ^an generate nrujjpy adverse impacts on the cr^ at 
vthe point wher6 they occur as well as downstreajTi. ^ufchu^s 
often have ll^t^ge. parking afreas or ropf surface areas. ^SMK^ 
Require a^arge volume of waterior manufacturing prodtaSTms 
suggests a need fpc .careful ^naly^i$ of: wasteWater^lRposal 
I methods (domestic sewage or process water), quantity ,of runoff 
generated froni buildings or parking lots, setback from creek 
corridof to preserve scenic or natural quality, and amount, Icind. 
ahttplacement ot#getation elsewhere on tile sit^. 
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Large Project Sce/^ 



corridor pfot«ct^: flood 
ttorsgt h«r« pr«v«ntt dowi^ 
ttrMm proporty d«m«ga 



wlldiift hiiblttt 




j^l«nd/ Intact j no rat, f i lt« rt. 
•nd tlowty r«lMMt wvattr 



bank vagatation cooli ^ 
pravants bifnk.arotion 



TH£^ large PRdJECT SdALE 

At this scale of development a much larger parcel j^f property is 
teing planned, or developed, ^verrif such a developmen| is some 
distance .from a cVeeK it can stiil greatly fiffect a creek and down- 
stream property. The foJIowing should be provided for: minimaf 
change in the runoff rate,j)reservation of the hydrological function 
of the naturaUreek bed, noTv^d^lradartion of land and water quality 
df the ici'eek corridor durin^^and after construction, maximum 
scenic enhancement and maintenance of wildlife habitat. 
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Creekshed Scale 




pruy%rtt\OT\ plan in aff«ct 



THE CREEKSHED SCALE 

This scale is entire creekshed. "Good" design or "wise" land 
use at this sc^^lepends upon the implementation of the measures 
already mentioned for tfie site and project plus some assurance 
that expenditures for public services will not result in degr^ation 
of creek benefits. At this scale the benefit realized is a snrioothly 
functioning, high quality creek system. The units of government 
and communities in the creekshed can enjoy many or all of the% 
jCfeek's benefits ^drainage, wildlife, amenity, water supply) open 
space and local recreation), tn addition, significant savings can 
be realized by nof having to pay for pollution abatement or 
control, or ipstallation and maintenance of drainage "improve- 
nr)ents". Flooding will be minimized and private property values 
^ will be stablized or increased. 
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ADDltlbNilVL INFORMATION 
Glossary 



CRE€KBEO 

The channtft of the creek which carries 
vwtif mostor ail of the timtf. This area 
suppom many foriVis of plant arKJ , 
antmat IHe. 

CREEK COftBIDOR' 

The most sensitive'^mponent of the 
craekshad^ consifti of ttream channel, 
vagitatlon on itream banks, wis with 
Mvara Mnrtitation for devetopnient. steep 
slopes (over 1 2%) and wetlands. Modi- 
fication of tfMse areas can. produce 
severe adverse plunges in the creek 
environment. 

CREEKSHED 

A land SMypter unit made up of ^ 
creek artflPrdraioage area. A building 
t)lock of the larger watershed. 

EASEMENT ^ ^ 
A specified right of use whfth one perty 
may have^ purchase witrt respect to a 
pai;,eel of Jand owned tjy another. Ease- 
mants r«Mbe ''positive" allowing the 
holder o^ie easement to use the land 
for certain purpo^ (e.g.' ridht of way 
for^ utility line) or "negktijj" pro-^ 
Nbiting the land owner from usirfg his 
land in specified ways (e^^ intensifying 
its use when development rights ease- 
ment is held). . 

ENVmONMENT' 

All of the things, 'conditions and in- 
flijmces ¥vhich affec^B organism or a 
(ft>mmJnity. 

EROSION 

Tht wearing bown or washing away of 
^ soil and lafid surface by water, wind 
or ice. 

FLOODPLAIN _ 
tend ac^acent to lakes, creeks and rMN 
which is^ovmd as water levels riie and 
overflow tt>e normal water channels. 



FLOOD PLAIN MANAGEMENT 

A variety of methods used to protect 
property and lives from flood* damage or 
> hazards. Such management can include 
zoning to limit development of the flood 
] plain, watershed land use controls, te- 
•lective land acquisition, Jlood insurahce. 
and flood proofing of existing dwellings 
Of structures subject to inundetion. 

GROUND WATER - ^ ^ 

Underground weter in a zone of soil 
saturated withjMater, 

HABITAT 

' Jb* wtiere a plant or animal lives, 
iMch has alt of the conditions necessary 
to support Its Kfe and reproduction. 

MANAGEMENT PLAN 

A blueprint*or plan for action in acconv 
plishing a given objective. A manage- 
ment plan for a creekshed would involve 
an assessment of the conditiOhs of the 
resources (land and water), land uses, 
' the,ob)ectives to be accomplished (us- 
ually protecting a benefit or ettminating 
a problem such as drosion) and ttie 
fneani for achieving the ojjjectives. 

PEAK FLOW 

The areatest volume Of weter pauing or 
expect^ to pass by a given location on 
a water cotjurse. U is inft\ienced by 
amount of precipitatibn. -soil moisture, 
permeability of the sod and ground 
cbver and %Vt» and slope of the drainage 
area. 

• <• 
PLATTING 

The process of recording the subdividing 
^ of land into snrwll lots or parcels. 

POLLUTION 

Any elteration in the cheracter or quality 
of the environment which renders it un- 
fit or less suited for certain uses. 



RUNOFF 

Water moving over a sloping land sur- 
face, usually towards a water course. > 

RUNOFF CHARACTERISTICS 
^nhe features of the landscape in a creek- 
shed environrrient which determine how 
much rurwff will occur, where and wheA". 
Key f/Mtures are amount and kind of 
vegetation and nature! ground cover,' 
anrwint of impervious surface (roeds, 
parking lots, rooftops, etc.), slope end 
soil types (particularly their infHtration 
capability). 

SEDIMENT * 

solid material both mineral and organic, 
which hai bean eroded from iu site end 
deposited elsewhere, usually in the chan- 
, ^ nals of a ri^i^ or creek. 

TRANSFER OF DEVELOPMENT 
RIGHTS 

A method of protecting historic, scenic 
or otherwise unique but relatively low 
. economic value resources from destruc- ^ 
tion by development. The ow^iof tfw 
resource can tell, exchange iiWiiive 
credit for the differertce in value of his " 
property in lU undeveloped condition es 
* opposed to its value wt>en put to its 
"highest" use. 

UPLAND ' ^ ^ 

The lergMt component«of e creekshed 
composed of the lend aree which is at a 
higher elevation than the creek pmi and 
creek corridor. Modlflcfttons of runoff 
characteristics in the uplend cen greetly 
after tf>e ottier two components (creek 
corridor^nd creek bed). % « 

URBANIZING CREEKSHED 
A creekshed which is experiencing ^ repid 
rate of change in iu lend uses fronn ex- j 
^enstvt,'bpen uies (egricuiture. for ex- 
ihH>le) to intensive uses (suk>divisior>s. 
induftrial, commerciel space). ^ 



WATERSHED 

A drainage area or basin; all land and ' 
water arees which dra<p or flow toward a 
centrel collector, such as-a stream, nver 
or 3 leke at a lower elevation. 

WATER TABLE 

The uAper surfece of ground water; the 
point below the surfece of the earth 
where(the soU is saturated with weter 

WATER QUALITY 

A Wav-of describing the relative purity 
' of VMter based on the dissolved or sus- 
pended natter in it. Such matter will 
determine ^how rt can be used and the ^ 
kind of wilcflife species which can sur- 
vive in It. 

WETLAi^DS 

A vital p^rt of a creekshed environment. 
Such ereas filter flowing water, absorb 
sprir\0 flood ^ters and slowly release 
water. Wetlands ere also important 
wildlife habitat for many aquatic and 
terrestriel tpectjes. 

ZONING 

Laws enacted by local units of govern- 
nwnt to f egulate lend uses.and develop- 
* ment. Zoning is the process of dividing 
the local government jurisdiction into a 
number of districts (or zones) where 
only specified uses may take pleoB. Use4 
<o inrH>l»ment and enforce pla^s to pro- 
tect public health and welfare and to 
attain the "best use" of evailable land. - 
Zoning can pfotect creek corridor arees 
from overdevelopment and inn^oper 
uses or to prevent pollutiort.to prot9Ct 
the benefits provided by the creek. 
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tkMications 

BOOKS 



i«f Hit tand, ChMiM E. Littlt. Op^ Spaca Actton Irmhute. $3.75 paperback. 

Mm of Umt A CttkanTa Mtey Ouida to Urban Growth; Wittiam K. ReUly.'ed. 
thomi y. Crowall Company. $9.95 paperback. % 

iNtlyraJan L.McHarg, Doubly/Natural History Prew. $6.95 paperback. 



UvtafMcb Yo«r Land. A Quicia to OoHaarwa t ton for the City's Fringe, John Vodxirgh, 
CharlaaScHbnar'sSons. $2.05 papartMck. 

A Ovida W Water Quality Studtea of Streams, F: W. Kittrell, U^. Departmem 

'Oi^tfia tntariof , Federal Water PoHirtkw Control Administratwn. $0.70. 

t tydr o iDt y ,C Wisier^>tf'/TrSy»tar John Wilev andSons. $11,95. 

foolpfy, €ugana P. O^m, Harcourt, Bow and Webstar. $4^25 paperback. 

A tend County Almfwc^ Aldo Leopoki, ^||||p|Club/Ba»antine. $0.95 papertMck. 

VitliamH.Whyta.Doubleday. $2.50 paperback 

: A Strategy for q;tlxanAetkm« Joseph L. Sax, Raodom 




L. Coker. Harper Torch Books, $2.25 papert>ack. 



"Manual of Septic Tank Practice." Public Health Service Bulletin 526. USGPO. 
Washington, D.C. $0.50. 

"Water' Facts and Figures for Planners and Managers/' Geok>gical Survey Circular 
free from U5. Geotogtcal Survey, National Center, Reston, Virginia 22092 

"Don't Leave It All To The Experts, The Citizen's Role in Environmental Dadsk>n 
iiliking/' E.P.A., Office Qf Public Affain^ USGPO. $0.55. 

^omnuirtlty Actk>n for Environmental Quality." PraparedJby the Citizen's Ach^iaory 
Ommilttaa on Environmental Quality, GPO, Washington, D.Cf. 20402 $0.60. ' 

"W a itar sh ad s for Water Managan^ent." Extensibn Bulletin 364, Mk^igari State Unlvr* 
sity, Cooparative Extensk>n Sarvica, E. Lansing. 

"A Primer on Water Quality.'' Swanson and Baldwin, U^. Geological Si>n/ey. $0.90. 
**k Primar on Ground Water." Bakhwin and MoGulnes, US. Geok)gicai Survey. $0.25. 
"A PHmar on Water." Leopoki ar>d Langbein, US. Geok»gicel Survey. $0.36. * >^ ' 
"A Primar on \g|ga Water Traatmaot."' Federal Water Quality Administration. $0.55. 
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Public Agencies /Pub/ic Ac 



local government 



^Locit units bf government in most ttatei. have been granted powers to protect ana 
regulate the local environment. Such powea cannot conflic|with itate laws on the 
fi^iect and in tome caies the state may ha^ cdmpletely preempted the field (for 
example^n>inimum water quality standards). There are usually many options stilt open 
howaNer, and local units can estabfl^ meaningful controls^over or otherwise guide the 
|)ro«actk>n of the local environ man ^Rpecialiy draeks. , 

You should become familiar with the respon^bHities and capabilities of county and 
nHmiCfpal agencies in your comrrujnitY. County agencies vUiich can help are. the 
Planning Commission; DepartmenU dP^blic Works and of Pubitc Health; Dram 
Commtstion; and Parks and Recreation Commission'. Muniapal and Township govern- 
mem officials and agencies are also very important. Other key o<f iciais are the zoning 
administrator, building inspector, attorney, and assessor. ^ 

Spadal purpose "agencies and regional or watershed organisations can provide creek 
management «arvtces, sanitary districts, watershed councils, councils of governments, 
^ regional planmng commissions; sot) conservation districtSi and special drainage districts. 

statejgovemment 

The State of Imchigen harmany Public Acts which relate to creek management The 
Acts most directly related to creek or water resource management,, and the agertcy 
administering each include: . 



Public Act> 

Dam Act 166 of 1851 



Dm Act 184 of 1963 « 

Drain Code. PA 40 of 1966 , 

rn«and Lakes and Streams Act. PA 346 
of 1972 

Water Raeourcee Commiieion Act. PA 
246 of 1929 

Natural Rivers Act. PA 231 of 1970 



8oN Erofion 8i Sedimentai 
Act/PA 347 of 1970 



lion 



Control 



Open Space and Farmland Praaarvatlon 
Act, PA 116of 1974 ^ * 

County Health Act. PA 306 of 1927 

8ubdMal6n Comrol Act, PA 288 of 1967 



Cypias of the Acts ean be obtained from 
your State Rapraaentatlva or Senator or 
tba Attorney Qonerafs Office. 



Administ»ring Agef^cy 
Hydrology Division^ Michigan Depart* 
mant of Nyp^ l Baaoureaff: Maaon BIdg, 
Lansing 4flM6 

Same as above 

County Drain Commission 

Submerged L*iS6 Dwlsion, Dapartmam 
^of Natural Reeooroes 

Water Raeources Commission. Depart* 
mam of Natural Reeoureas 

Office of Planning Saryicai'. Dapartmont 
of Neural Reeourcaa 

Local County Enforcing Agency or Water 
Davalopment Services Divieion, Qepart- 
mant o^lMural Raeouroes 

Office of Land Use, Departm^ of Nat* 
urai Raeouroes ^ 

County Health Department 

Many county a genda s : Road Commis- 
sion, Drain CommiaBion, Heelth Dept.. 
Planning CommisBlon — 
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Other Michigan agencies which n)ay be involved are. 

Michigan Depar t m am of AgricuHura. (Intar-County Dram Commission. Soi^Conierva' 
tion Cbmmittee); Lewis Can Building. Lansing. Midiigen 48913. 

* ' • 
Michigen Department of State Highways; State Highways Building. Lansing. Michigen 

48026. » ^ 

federal government ^ ^ 

Federal legislation related to creelc protection and management deals nrK>re with general 
water pollution control and abatement, and is administerad by eith.er the Federal En- 
vironmental Protection Agency and/or the sevarai itates. Copies of these laws and infor- 
mation about who administers them in your area can usually be obtaiW^^fftSm your 
U.S. pongressmen or Senetor. * / 

The Nstional Environipenbl Policy Act of 1970 Pubitc Law 91;190 
This IS the Jaw r^uirir>g the preperation and review of an Environmental Impact 
Statement on all projects undertaken ^th Federel financial assistanoe that would have 
an effect on the erwiron men t. 

The Fsdcrai Wstsr Pollution Control Act A'mondm«nts of 1972, Public Law 
92^500 

The National Pollution Dtschargi Elimination System (which is being administered in 
Michigen by the Stete Depar.tment offilaturei Resources) requires that the public be 
given the opportunity to comment on pollution discharge permit appii<^tions. Such 
discharges could be to creeks or streams. 

The Federal Flood Disastarfrotection Act of 1973, Public Law 93-254 
The intent of tMe li{^sMoo Is to keep additional development out of flood hazard 
areas which would include creaks end tributary streams in urbanized areas. < 

Watershed Proeeetion and Flood Provention Act Public Law 83-696 
Financial and technical CMistanoa emphasizing physicel cnanges to a stream is focused 
on smell wetersheds. If a thorough analysts of all creekshed conditions indicates that 
factbn IS required v^ich cen be undertaken under the Public Law program 
without endengering other creek benefiu. diecusskms should then occur vvith thtf 
appropriate state or regional office of the Soil Conservetion Service. 
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AMtnmtvM to Urfatn Sprawl: LagtH GuiiMirMi for GowmmnUl Action, Fred P. 
Bo M rt man , Ktational Commlssiof^ on Urban Probtonm Research Report No. 15, for tale 
fay U^. Govemment Printing office, WasH., D.C. 20402, 1968, 69 pp. '$0.70. 

Amlyiif oi-Urbwi Und Traatmem Miaaurw fdr'Flootf Paak Reduction, Alan V. Lumb, 
at Environmentaf f^aaourcet Center, Georgia Instttute of Technology, Atlanta, 
Georgia 30332, ERr0574, June 1974, 146 pp. 

Approactoae to S l of iww ata i Manage went, B.C. Becker et al., Hittman Associates, inc., 
, cis^txitad fay National Technical Information Service, U.S. Department of Commerce, 
Springfield, Va. 221 51 , (PB 228-1 24), November 1973, 258 pp. ^ 
The Br a ndywiiy: Five Yeaca After, JudTth Benedict and Cheryl Waiaerman,jnstitut0^ 
for Environmental Studies, Univenity of Pennsylvania, Philadelphia, Pa. 19104, 
February 1 972, 1 02 pp. ~ 

Cammunity Action Q M» dabook for Soti Eroaion and Sadimantation Control, Mel D. 
PoiMatt,et al.. National Association of Counties Research Foundation, 1001 Connecticut' 
Am., N. W., Wash. D.C. 20036, March 1 970, 64 pp. » 
Conaarvatioii «nd Flooding EaeamaAti: A Caaa Study. Sondra K. Slade, Institute for 
environmental Studiea, University of Pennsylvania, i^iladelphia. Pa, 19104, December 
1970, 21 p^i. pkufl N(P(lk and Apper>dices. 

Dratnafi Baain Form & Proeas, A gaomorphotogical Apprjacht K.J. Gregory an# 
D. E. Mailing, John Wiley and Sons, New York, iqr73, 456l3pJ~l(^a 
Effaetf off Land Uie on MumcipsI Watarahada; f. Efvald Malli^ Wtlham L Haftey, 
/ ^ Report No. 7t, Water Resource^ Research Institute, North Carolina State University, 
124 Riddicic BIdg., Rato^^^, N.C. 27607, July 1972, 224 pp. $2.5a 
' Effacta of Wa te r ih ad Ctiangaa on Streamfflow, Walter L. Moore and Carl L. Mcygan eds.. 
University of Texas Press, Austin, Texas, 1^69, 289 pp:, $12.50. 
QuidelilfiN for Eroaion and Sediment Control Planning and impiamemation, U.S. 
Environmemal Protection Agency Report <rEPA-R2-7>015, for sale by U.S. Govern- 
ment Printing office. Wash. D.C. 20402, August 1972, 228 pp., $1.75. 
Landw a p e Compart mentahzat km: An Ecological Approach to Land Uae Planning, 
Jamas E. . Wuenscher and James M. Starrett, Water Resources Research Institute, 
Univarsity of North Carolina, Report No. 88, December 1973, 107 pp. 
^ Manapmant off Storm Water Runoff in Suburttan Environments, Gary D. Beers, 
Engineering Science Inc., distributed by National Technical Infornnation Service, 
r^US. Department of Commerce, Springfield, Va. 22151, (PB 228-010), November 
1973, $4.50, 

•ply n ing and Daeiy .Woi fc b u o k fof Communitt Participation : An Evaluation Survey, 

Lance Jay Brovwn and DociMhy E.Whitemah, School bf Architecture and Urban Planning, 
Princeton University, Princeton, J.J. 08640, 1973, 51 pp. 

The MMica of Daealopmant Review in *the LakH Taboa Baain, William E. Felts and 
Geoffrey W b i wJ e i f o«te-Smi th , Institute of Governmental Affairs, University of Cali- 
fornia, Davis, Ca. 96616, Env. Ckiality Series <»16, May 1973, 40 pp. 
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Practioea in Detention of Stormeratar Rufioff : An InvaetigBtion of Concepts, Tech* 
niquai, Applioetiona, Coats,' ProWami, Legislation, Legal Aspects end Opinions, 
Hert)a|I »G. Poertner, American Public Works Assoaation, 1313 E. 60th Street, 
Chic»^, III. 60637, Special Report No. 43,^1974, 231 pp. $1 2.50. 
Promoting Environmantai Quality Through Urban Planning & Controls, Edvward J. 
Kaiser, et al., U.S. Environmental Protection Agency, Report No. EPA 600/5-73-01 5, y 
for sele by U.S. Government Printing Office, Wash. D.C. 20402, February 1974,^ 
441 pp., $4.25. ^ 

Ragulajpn of Urban DavalopnMm to Control Runoff and Erdeion, Ann L. Strong, 
Institute for Environmental Studies, University of Pennsylveni^iPhiladelphid, Pa. 191C 

1972, 26 pp. 

TTw Rala ti on aWp P e t wieen Land Use and Environmemal Protection, E. J. Croicer e% 
Argonne National Lat>oratory,^nter for Environmental Studies, distributed by Netianel 
Technical Information Service, U.S. Depertnwnt of Conwnerce, Springfield, Va. 2^51, 
(PB 20M42), March 1972, 61 pp. $4.50.* 
Role of Water in Urtoen Planning and Man a<fcf n ei il , WHtfam J. Schmeder et al/ U.S. 
Qeolo^ Survey Circular 601 H, U.S. Geologiosl SiiWyjWesh., D.C. 20242/1973, 
10 pp., fr»e. I / 

Rural Zoning In thr United StaSH," Econontic Reseerelr^Service, U.S. Depart^nt of 
Agriculture, Miscellaneous Publication No. 1232, for sale by US. Governn>en*Prtnting 
office. Wash. D.C. 20402, Stock No. 0100-2519, Julyn972, 170 pp. $1.50. 
Stream Channelization: What Federally Financed Dt^km & BuHdozart po to Our 
Nation'l Streemi, Fifth Report by the Committte on Government Op^ation, 93 
Congress First Session Rouse Report No. 93-630, September 27, 1973, 13^^., 
(for sate by US. Government Printing office, Wesh.« D.C 20402, Stoclf Na^71* 

00371, $i.2m. 

Survey of Economic-Ecologic impacts of Smell Water sh ed DevelopmentiR. M. North, 
et al.. Institute of Neturel Resoucces, University of Georgia, Athen/, Ga. 30602. 
ERC0674, June 1974, 122 pp. 
Toward A Cleaner Ac|uatic Enrironmem, Kenneth M. Mackenthun, U.S/En^ronmental 
Protection Agsncy, fgr sale by U.S. Government Printing Office, Stock No. 5501-00573 

1973, 273 pp. $Z06 (pepar cover). 

Water Pollution Aspects of Urtien Runoff, Federal Water PollutionyControl Adminis- 
tration, U.S. Oepertment of the Interior WP-20-1S^for sale by U.S. G^rnment Printing 
office, Janaury 1969, 272 pp. 



"Barrington.Araa Plans for Controlled Gro¥^^, Robert B. Tesl^, Plenners Notebook 
Vol.3, No. 2, April 1973, American Institute of Planners, 8 pp. 
'The Power of Water In Planning," Rogir Wells, Landecepe Arcf^ftacture, January 1974, 
pp. 21-26. 
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OTHER AGENCIES PRINTING THIS 

f 

MICHIGAN DEPARTMENT OF>JATURAL RESOURCES^ 

# 

Creeks are the lifetiiood of rivers and quality of the creek and 
its watershed has a profound influence on the mainstreann The ' 
Department of .Natural Resources thus encourages and supports 
the Huron River WatersbJed Council in maintaining the quality of 
the cr5ekshed environment Outstanding rivers in f^ichigan can 
be protected by guiding new development and other activities 
along the watercourses, under Act 23^ , P.A.«1970, the Natural , 
Rivers Act. After a long-range plan for the river is prepared with 
' the help of local citizens and local governments, the Natural 
Resources Commission may designate a nver for specral status - 
and protection. Further inforjnation may be obtained from 

The Department.of^Naturaf Resources 
Stevens T Mason Building 
Lansing, Michigan 48926 

MICHIGAN COOPERATIVE EXTENSION SERVICE , 

. The Cooperative Extension Servic^as created by Congress in 
1914, to coordinate the many extension activities of the colleges 
and universities ^nd of the U S Department of Agriculture 

Thepurpose of "the Cooperative Extension Service is to Serve its 
clientele by helping them to help themselves Agents attach 
County Extension office ?aa provide information and assistance 
on many farm, home, and community subjects These services 
tothe people of Michigan are^financed by\our countv, state'and' . 
federal governments V 

Publications such as this one are part of the educational services 
provided by the Cooperative Extension Service, Michigan State 
University Publications on more than 500 subjects are available 
at your County Extension Office, or from the MSU Bulletin Office, 
P 0. Box 231 , East Lansing, Michigan 48§^3 Send foF a list of . 
available publications 

Cooperative Extension Service ' ^ 

Michigan State University ' ^ 
East Lansing, Michigan 48823 




BOOKLET- / 

THE WASHTENAW COUNTY DRAIN COMMISSION 

y 

The WashtenawXounty'Drain Commission is the county agency 
responsible for the streamTs and drainage ways The Commission, 
administers Public Act 40 of 1956, the stat^ "Drain^de", and, 
underit, has broad'responsibility forjj^ater resouips management 
in the county. The Drain Code permits the C)ram)Commissioner. 
to organize, administer, manage, plan and financefwork in the ^ 
county's water courses. 

The Dr^in Commissioner can assist indjvjduals.and local govern 
ments in conducting creekshed management. TechnicaLservices 
'from the Commission can be^made available on ap'ongoing basis. ^ 
Such*^ssistance can be of beneJt^t in both the short range decisions 
facing governmental units and also in the long range planning, 
most communities regard as essential 

For further information in Washtenaw Courffy cpntact ^ 

Jerome K. Fulton, Drain Commissioner, or 
. Thomas Bletcher, Jr., Deputy Drain Commissioner, 
Washtenaw County Dram Commission, 
Co-unt>/ Building, 
Ann Arbor, Michigan 48108, 313-994^525 



